Introduction
The American species of the genus Metapenaeopsis were investigated by Burkenroad (1934) who redefined the taxon and reduced it to a subgenus of the genus Penaeopsis. Not only did he present a critical review of the earlier literature, but he also contributed greatly to our understanding of the genus as a whole. In the last three decades additions to our knowledge of the New World species have been limited essentially to records of their presence in various areas. One exception is the description of the general morphology of "Penaeopsis goodei (Smith)" by Williams (1965) .
Until a large collection of these shrimps from the western Atlantic recently became available to me, the abundance of the Metapenaeopsis fauna, and its wide distribution along the east coast of America had not been realized. This material has allowed me to present a more detailed account of the morphology-particularly of the external genitalia-of the various species, to follow the development of the petasma through the juvenile stage, and to investigate the ranges of morphological variation in two species. Three new species are added to the genus, and the known distributions of those previously described are extended. Included also is a review of earlier works on die genus and an evaluation of the petasmal characteristics in diagnosing superspecific taxa. Carapace length (c.l.) was measured from the orbital margin to the midposterior margin of the carapace, and total length (t.l.) from the apex of the rostrum to the posterior end of the telson.
Metapenaeopsis is treated as a separate genus, rather than as a subgenus of Penaeopsis; I thus follow Kubo (1949) who concluded that these shrimps possess a number of characters of generic rank. The asymmetrical petasma is unique and undoubtedly the most outstanding generic feature. Burkenroad (1959) indicated that a generic status for Metapenaeopsis "will probably prove acceptable as a convenience, after these groups have become better understood." the present study have been used by one or more of the other authors, but a few have been introduced to substitute for those that seem misleading to me. In Figure 1 are illustrated the various structures of  the petasma (A, B) , as well as the external (ventral) parts of the thelycum (c). Kubo considered the petasma as consisting of median and lateral lobes, each folded longitudinally in two lobules, which Perez Farfante (1969) designated the dorsomedian and ventromedian lobules and the dorsolateral and ventrolateral lobules. Kubo termed the rigid distal portion of the dorsolateral lobule "distodorsal lobule," which does not seem appropriate, since it applies to only a part of the lobule; consequently I refer to it as the "distodorsal element." The "distolateral lobe" of Burkenroad and "distomedian lobule" of Kubo is a structure formed by Kubo's "ventrolateral lobule." Burkenroad's designation is too broad, and since the structure is neither derived from Kubo's median lobe nor located in a truly median position, I have termed it the "distoventral element." This designation was chosen because this element bears a relation to the ventrolateral lobule (of which it is a part) that is similar to the relation of the distodorsal element to the dorsolateral lobule. In the American species, the right half of the petasma possesses two distal projections, which I have termed the right distodorsal and subapical projections.
Kubo described the development of the petasma in three species of Metapenaeopsis, and concluded that all the distal structures (except the median lobes) arise from the lateral lobe. He also indicated their positions in relation to the dorsolateral and ventrolateral lobules of the proximal half of the petasma.
My observations on several stages of development of the juvenile petasma, and comparisons with fully developed ones, indicate that the distodorsal elements are part of the dorsolateral lobules (as Kubo concluded), as are the projections at their distal margins. My studies also show that the distoventral element is part of the ventrolateral lobule, expanded by the separation of the external and internal walls, and produced distally into one or more processes, widely variable in shape. The distoventral flap is a long, median extension of the proximomedian portion of the distoventral element, and the distoventral projection is a protrusion of the ventrolateral D 1 mm The four cross sections in Figure 2A -E along the length of the adult petasma clearly indicate the pattern of arrangement of its various parts. They show that the median lobes are outwardly folded longitudinally, forming the dorsomedian and ventromedian lobules, and, although narrow distally, increase progressively in width proximally and become very conspicuous. The cross sections also show that the internal and external walls of the petasma are close together throughout the length of the median lobes. For the most part, however, these walls are widely separated in the lateral lobes; the external wall is expanded, whereas the internal wall is narrow. The separation of the walls gives rise to a hollow tube, roughly semicircular in cross section. Along the proximal third of the petasma, the ventromedian margin of the lateral lobes is produced into a thick and rigid shelf-like extension, formed by the internal and external walls becoming almost contiguous. With the formation of this shelf, the cavity of the petasma communicating with the outside becomes larger and there is a concomitant reduction in the cross-sectional area of the lateral lobes. This area reaches its minimum size along the proximomedian spurs.
The examination of large series of juvenile males has demonstrated that the petasma develops rapidly. For instance, in Metapenaeopsis goodei (Smith) of 3 mm c.l., about 16 mm t.l., both petasmal endopods are of the same length; the right one, however, already possesses a rudiment of the distoventral projection in the form of a small, thumblike lobe at the lateral part of the articulation (visible as a weak line) between the proximal and distal portions of the endopod, and three minute lobes at the distal margin of the endopod. These lobes represent the distoventral flap, the distoventral element, and the distodorsal projection. In males of 3.6 mm c.l., about 18 mm t.l., the distal structures are distinct, but their specific characters have not become differentiated ( Figure 3A, B) . The structures are clearly distinct in males of 4 mm c.l., 22 mm t.l.; e.g., the right distoventral projection exhibits a small sinus near its median margin, and the distoventral element is produced into a relatively long, narrow process bearing minute distal spinules. At 5 mm c.l., 27 mm t.l. the distal structures are well developed ( Figure   3C -E).
The function of the various structures of the distal half of the petasma of Metapenaeopsis cannot be explained on the basis of our present knowledge. This extremely complex apparatus serves the purpose of transferring the spermatophores during copulation to a pair of symmetrical seminal receptacles, consisting of more or less expanded cap sules joining simple tubular ducts. Burkenroad (1938) suggested that in females, the spermatophores enter the seminal receptacles by an opening at the median extremity of each duct (e.g., Metapenaeopsis goodei) or, more often, along the length of the duct, far from its median extremity (e.g., Metapenaeopsis smithi). I have observed many impregnated females with the openings of the ducts plugged by platelets, which are formed by a hardened mass of material attached to the spermatophores. In recently impregnated females this material, glutinous in appearance, protrudes from each opening; it is similar to that accompanying the spermatophores recently attached to females of other genera of penaeid shrimps. Impregnation thus may occur through those small openings instead of along the rather long grooves between sternites XIII and XIV, which open into the seminal receptacles. Burkenroad (1934) had previously stated that the sperm is extruded at the anterolateral ends of these grooves; however, I have gathered no evidence to confirm this conclusion. 
Genus Metapenaeopsis Bouvier

Size
Maximum length observed, 1 $,16 mm carapace length, 75 mm total length, off Isla Mujeres, Quintana Roo, Mexico; males smaller than females, maximum length observed 10.9 mm carapace length, 57 mm total length, holotype, Bermuda Islands. Williams (1965) recorded a male 19 mm carapace length including the rostrum. This specimen is slightly smaller than the holotype, which measures 19.4 mm from the apex of the rostrum to the midposterior margin of the carapace.
Distribution
The range of Metapenaeopsis goodei extends from North Carolina, between Cape Hatteras and Cape Lookout, and the Bermudas to the Florida Keys, and along the Gulf coast of Florida to Pensacola. It is also found around the coast of Yucatan (Cayos Areas to Isla Mujeres), Mexico, throughout the Caribbean, and along the Atlantic coast of South America to Brazil.
The occurrence of Metapenaeopsis goodei south of the Antilles was previously based on the collection of a single female from Macei6, Alagoas, Brazil (Rathbun, 1900) . The material available for the present study confirms the presence of this species on the Brazilian coast, at least as far south as Salvador, Bahia, and demonstrates that it also lives along the coast from Colombia to the Guianas.
Metapenaeopsis goodei is mostly a shallow water species; by far the majority of the specimens recorded were collected at less than 60 m. A few, however, were caught at 329 m, off Saint Augustine, Florida, Combat Station 119.
Habitat and habits
Metapenaeopsis goodei lives on a great variety of bottom types. Rathbun (1900) and Boone (1927) recorded it on coral reefs, and Rathbun (1927), on mud and sand. Some of the specimens collected during the cruises of the Albatross, Calypso, Silver Bay, and Tornds Barrera were on those same kinds of substrata, and others were on gravel, broken shells or rocks. In some localities the bottom was covered by algae.
Metapenaeopsis goodei, as well as its close relative M. smithi, is more active at night than during the day. The few data available on the time of collection indicate that by far the majority of the specimens were caught at sunset or after. The observations by Wheeler (1937) in the Bermudas showed that the animals come to the surface about an hour after sunset at the time of the new moon, but their numbers reach a maximum on the 2nd and the 26th nights of the lunar months. This pattern of behavior indicates that there is some correlation between the periodic appearances of the shrimps and the phases of the moon. He concluded that light is the most probable factor controlling periodicity (by inhibiting the activity of the shrimp), but that its effect is occasionaly modified by the opacity of the water. Wheeler also found that both species exhibit a seasonal fluctuation, the number of individuals being greatest in the summer.
Remarks
Metapenaeopsis goodei is closely allied to the following species, but can be separated from it by the features of its petasmal components and the structure of the thelycum. The distoventral projection of the petasma is shallowly cleft into two unequal lobes, the right one of which is larger and extends further distally than the left; the process of the distoventral element is long, directed dextrally in a broad arc, and extends distally considerably beyond the right distodorsal projection; and, finally, the left distodorsal projection is produced into a narrow process, surpassing considerably both the distoventral flap and the right distodorsal projection. The anterior part of the median plate of the thelycum is proportionately long, its length 56 percent to 75 percent of the total length of the median plate; correspondingly, the posterior part of the median plate-bosses and median bridge-are proportionately short, constituting 25 percent to 44 percent of the total length of the median plate; in addition, the bosses are convex, but not so prominent as are those of the new species described below, and the median bridge is broad. Furthermore, in M. goodei the rostral teeth vary in number from 9 to 13, modally 10, rather than 6 to 11, modally 9.
Smith ( There is a contradiction in Bouvier's references to the type-localities of Archipenaeopsis vestitus and Parapenaeopsis rathbuni. Bouvier (1905b) proposed the name Archipenaeopsis vestitus on the basis of a single specimen, said to have been taken in the Antillean Sea, at 37 fm, during an expedition by the Blake. A few years later, Bouvier (1908) indicated that his specimen, a female, came from Sombrero, and repeated that it had been caught by the Blake. Soon after, A. Milne Edwards and Bouvier (1909) again pointed out that this specimen had been collected in the vicinity of Sombrero, by the Blake in 37 fm, and added: station 11, 24°43'N, 83'25'W. This locality, which is west of Dry Tortugas, not in the Antillean Sea, is certainly the typelocality of A. vestitus, because the type-specimen is accompanied by an old label on which is printed "Blake," and in handwriting "sta. 11, 1877, 37 fm."
The name Parapenaeopsis rathbuni was proposed by Bouvier (1905b) also on the basis of a single specimen which he stated had been captured by Stimpson in the Antillean Sea, at 17 fm. Later, however, Bouvier (1908) 
Diagnosis
Body almost entirely covered by plumose, densely set setae. Stylocerite long, extending as far as base of distal third of first antennular segment. Third pereopod short, reaching at most to distal end of second antennular segment. Abdomen with middorsal carina long, extending at least from anterior end of third to posterior margin of sixth somites. Telson with terminal portion long, slender, four to six times width at base. Petasma with right distoven-tral projection shallowly cleft into two subequal lobes or left lobe slightly larger than right. Thelycum with median plate densely covered by setae, anterior part short, strongly concave, bosses long, very prominent, and produced anteromedially to small pits; transverse plate tilted anteroventrally.
Description PUBESCENCE.-Body densely covered with stout setae of various sizes, structure and arrangement similar to those of Metapenaeopsis goodei.
ROSTRUM.-Teeth 6 to 11, mode 9 (percentage distribution: 6-0.5, 7-2, 8-16.5, 9-55, 10-25, 11-1; N-200 ) + epigastric; first tooth at level of orbital margin, epigastric slightly anterior to onethird carapace length from orbital margin. Rostrum moderately to pronouncedly tilted upward from base, with extreme posteroventral margin concave, distally gently rounded to sigmoidal; maximum height immediately anterior to concavity and decreasing progressively to apex; rostrum in adult reaching base of distal third of third antennular segment, shorter in young.
CARAPACE.-Orbital angle about 90°, apex with minute orbital spine, directed anterodorsally. Antennal spine long and pointed; antennal carina short and rounded; hepatic spine long, slender, and sharp, extending anteriorly slightly beyond epigastric tooth; pterygostomial spine two-fifths to three-fifths length of curved anterior portion of margin below spine. Orbito-antennal sulcus indistinct, cervical sulcus feeble, almost hidden by long setae; hepatic sulcus with posterior portion nearly horizontal and shallow to level of base of hepatic spine, there turning rather abruptly anteroventrally, becoming deeper along inclined portion, entire sulcus covered by long setae.
ANTENNULES.-Length of antennular peduncle almost nine-tenths that of carapace; dorsal fiagellum slightly shorter than ventral, length of latter about two-fifths that of antennular peduncle. Prosartema extending approximately to base of distal fifth of first antennular segment; stylocerite projecting distally in sharp, long spine, reaching as far as base of distal third of first antennular segment; anterolateral spine long, slender and sharp. APPENDIX MASCULINA.-Essentially identical to that described for Metapenaeopsis goodei (Smith) . THELYCUM (Figure 10 ). Posterior ridge with sharp anterior margin forming two lateral lobes, and pointed median lobe. Transverse plate long, tilted anteroventrally, almost uniform in length, with anterior margin almost straight to distinctly convex, often slightly produced anteriorly on each side into small projection, and with posterior portion strongly depressed and overhung by posterior ridge. Hoods extending anterodorsally and laterally, but not pro- lateral corners usually truncated, proportionately short, length (measured from base of spine to pits) constituting 30 percent to 55 percent of the total length of median plate (measured from base of spine to midposterior margin); posterolateral portions of median plate forming strongly prominent and elongate bosses, their length constituting 45 percent to 70 percent of the total length of the median plate, bosses produced anteromedially, partially covering small pits; in impregnated females, pits plugged by minute plate on median extremity of spermatophores. Grooves between sternites XIII and XIV extending along anterior and median margins of hoods, continuing along anterior margin of transverse plate to median bridge, there turning and extending anteromedially, ending in pits. Sternite XII with two blunt, submedian protuberances.
Sternite XI in females, as well as in males, bearing paired, long, spinous processes, broad basally. SEMINAL RECEPTACLES.-Paired trapezoidal capsules, widest anteriorly, joining long narrow ducts that make gentle arcs paralleling grooves between sternites XIII and XIV, and open in pits.
Size
Maximum carapace length recorded, 1 $, \4J> nun, total length undetermined because the telson is broken; 1 tf, 11 mm c.l., 57 mm tl., both from Saba Bank, Lesser Antilles, Pillsbury Station 965.
Name
This species is named for Martin D. Burkenroad.
Distribution
Metapenaeopsis martinella ranges throughout the Antilles, and the western Caribbean and southward at least to Cabo Escada, Pernambuco, Brazil. This species has been found mostly at shallow depth, but several specimens were taken at 1S7 m, off Acarau, Ceari, Brazil, at Oregon Station 4252.
Habitat and habits
The only information available as to the substrata it occupies is from die cruise of the Calypso; the specimens were taken on coral reefs, broken shells, and calcareous algae. According to Boone (1927) and my own data, this species is mostly nocturnal.
Remarks
Metapenaeopsis martinella is closely related to M. goodei but can be distinguished by the structure of the petasma and thelycum. The distoventral projection of the petasma is shallowly cleft into two subequal lobes slightly unequal in some specimens but the left lobe is slightly longer than the right; the process of the distoventral element is relatively short and strongly curved dextrally, its apical portion lying immediately beyond the right distodorsal projection which, in turn, is pronouncedly bent ventromedially; and, finally, the left distodorsal projection is subtriangular and short, not or barely surpassing the distoventral flap. The anterior part of the median plate of the thelycum is proportionately short, its length less or barely more than half the total length of the median plate; correspondingly, the posterior part-bosses and median bridge-are proportionately long; in addition, the bosses are strongly prominent and the median bridge is narrow. Furthermore, in M. martinella the rostral teeth vary in number from 6 to 10, modally 9; whereas in M. goodei the teeth tend to be more numerous, varying from 9 to 13, modally 10.
Metapenaeopsis martinella is restricted to the Caribbean and the Atlantic coast of South America, whereas M. goodei extends much farther north, as far as North Carolina, and seems to have the center of abundance along the southeastern coast of the United States, beyond the range of M. martinella. THELYCUM (Figure 12A, B 
Metapenaeopsis gerardoi, new species
Habitat and habits
The data at my disposal are too limited to allow conclusions.
Remarks
The thelycum of this species is rather similar to that of Metapenaoepsis martinella, but differs from it in possessing a distinctly convex, instead of depressed, anterior part of the median plate, and in having large pits. The males of the two species differ strikingly in the structure of the petasmal components. In M. gerardoi the distoventral projection is mittenlike in outline, and the distal process of the distoventral element is broad, tonguelike, and directed to the left. Furthermore, in Af. gerardoi the ventral extension of the right distolateral lobe is distally produced into a small projection. In Af. gerardoi the petasma develops rapidly: in males of 4.5 mm cl., about 23 mm t.l., the petasmal endopods are already joined, and the distal structures exhibit the adult form.
In this species the third maxilliped and the pereopods are proportionately longer than in the other Metapenaeopsis of eastern American waters. For example, the third pereopods extend forward, at most, to midlength of the second antennular seg-ment in Af. smithi, to the distal end of same segment in Af. goodei and Af. martinella, and to midlength of the third segment in Af. hobbsi; in Af.  gerardoi, however, the third pereopod surpasses the  antennular peduncle by as much as four-fifths the  length of the propodus. In Figure 13 the third pereopods of the five species are depicted; that of Af. gerardoi (13c) is the longest even though it was taken from the smallest specimen of the species represented. Bias, Florida, B, Metapenaeopsis martinella, new species, 9 105 mm c.l., La Gonave, Haiti, c, Metapenaeopsis gerardoi, new species, 9 8.75 mm c.l., off Barbados. Lesser Antilles.  D, Metapenaeopsis hobbsi, new spedes, 9 10.5 mm c.l., off Recife, Pernambuco, Brazil, E. Metmpenseopsis smithi (Schmitt) , 9 103 mm cl., Serrana Bank, western Caribbean.
Metapenaeopsis hobbsi, new species
Diagnosis
Body covered by simple, moderately dense setae. Stylocerite short, reaching only to about midlength of first antennular segment. Third pereopod rather short, extending to midlength of third antennular segment. Abdomen with middorsal carina short, extending from fourth to sixth somites. Telson with terminal portion slender, and long, length about five times width at base. Petasma with right distoventral projection consisting of single, undivided lobe; distoventral element produced distally into two parts, a lobe and a process ending in bulb. Thelycum with median plate strongly concave, bosses with rather sparse setae and with posterolateral corners produced in small projections, flanking pits; pits caudal to posterior margin of bosses; transverse plate strongly depressed.
Description PUBESCENCE ( Figure 14A-C) .-Body covered by moderately dense, simple setae of various sizes, most moderately long. Longer setae limited to margins of cervical and hepatic sulci, and immediately anterior to hepatic spine; moderately long setae largely covering dorsum and extending into dorsal portion of rostrum; short setae sparse on hepatic region and denser over most of branchial region. Abdomen almost entirely covered (margins of somites and midanterior portion of pleura bare) by setae, mostly short; telson, except for margins and terminal portion, studded with setae of various lengths. ROSTRUM.-Teeth 6 to 9, mode 7 (percentage distribution: 6-12, 7-44, 8-36, 9-8 ; N-25) + epigastric; first tooth distinctly anterior to orbital margin; epigastric at about one-fourh carapace length from orbital margin. Rostrum moderately tilted upward from base, with extreme posteroventral margin concave; maximum height immediately anterior to concavity, decreasing progressively to apex; rostrum in adult reaching as far as midlength of third antennular segment, shorter in young.
CARAPACE.-Orbital angle almost 90°, apex with minute orbital spine directed anterodorsally; antennal spine prominent, pointed, with low, round carina; hepatic spine long, slender, and sharp, its apex almost at level of that of epigastric tooth; pterygostomian spine relatively small, about onethird length of curved anterior portion of margin below spine. Orbito-antennal sulcus indistinct; cervical sulcus feeble, almost hidden by long setae; hepatic sulcus distinct, nearly horizontal to level of hepatic spine, there turning anteroventrally.
ANTENNULES 15A-C and 16A, B) THELYCUM (Figure 1 7A, B) .-Posterior ridge with sharp anterior margin forming two rounded lateral lobes, and pointed, broadly subtriangular median lobe. Transverse plate with anteromedian 1 mm   FIGURE 17.-Metmpenmeoptis hobbsi, new species, A. Thelycum, 9 93 mm c.l., Sternite XI in females, as well as in males, bearing two long, spinous processes broad basally. SEMINAL RECEPTACLES (Figure 17B, C) .-Paired, subovoid, posteromedially pointed capsules, located dorsal to hoods, continuous with broad ducts tapering medially and ending in pits.
PETASMA (Figures
Size
Maximum length recorded, 1 9, 10.5 mm carapace length, 46 mm total length, from off Recife, Pernambuco, Brazil, Calypso Station 23; males smaller than females, maximum length recorded that of o* autotype. Name I have named this species for Horton H. Hobbs, Jr., whose suggestions throughout the course of this study have been very valuable to me.
Distribution
The material available, although limited, indicates that this species is rather widely distributed in the western Atlantic, ranging from the Bahamas throughout the Antilles, the Caribbean coast of Central and South America, and from Trinidad to Guriri, Espfrito Santo, Brazil. Af. hobbsi lives mainly in shallow water, but also occurs at depths of, at least, 137-183 m.
Habitat and habits
Information is too meager to allow conclusions.
Remarks
The males of this species are unique among the western Atlantic forms in this genus in having a distoventral projection consisting of a simple, undivided lobe; a distoventral element which is produced distally into two parts, a lobe and a process ending in a bulb; and a subapical projection which is narrow and elongate, its median extremity recurved to embrace the basal portion of the right distodorsal projection. Males as small as 4 mm c.l. can be separated by the distal structures of the petasma, which are sufficiently developed to make various specific features readily identifiable. The females can be distinguished from other females of the genus by the following characteristics: the poslerolaterally produced bosses, the position of the pits caudal to the bosses, the subelliptical, much laterally extended hoods, and the strongly depressed anteromedian portion of the transverse plate.
Metapenaeopsis smithi (Schmitt)
FICURES 13E, 18, 19, 20, 21, 22 Penaeopsis smithi Schmitt, 1924a, p. 62, fig. 1 b, c, fig. 2 Schmitt, 1924b , p. 65.-Schmitt, 1936 , p. 364.-Wheeler, 1937 , p. 325. Penaeopsis goodei.-Boone, 1930 , p. HO, possibly fig.  4A . Penaeopsis (Metapenaeopsis) smithi. -Burkenroad, 1934 , p. 17, figs. 4-7.-Burkenroad, 1938 , p. 78.-Bullis and Thompson, 1965 . : 7-2, 8-55,9-38, 10-5; N -60 ) + epigastric; first tooth slightly anterior to orbital margin, last tooth minute, epigastric almost constantly at one-fourth carapace length from orbital margin. Rostrum slightly to moderately tilted upward from base, with extreme posteroventral margin concave, maximum height immediately anterior to base, decreasing progressively to apex; rostrum shorter than carapace, in adult reaching as far as midlength of third antennular segment, shorter in young. 19A-C and 20A, B) . 21A, B and 22 ).-Posterior ridge forming two lateral rounded lobes, with median portion short and almost uniform in length, barely produced anteriorly along midline. Transverse plate with median portion short, anterolaterally produced in conspicuous extensions connecting with hoods; latter subsemicircular in outline, extending anterodorsally, flanking posterolateral portions of median plate, and continuing posteromedially forming paired pouches dorsal to transverse plate. Median bridge slender, long, and deeply set, 
Material
PETASMA (Figures
THELYCUM (Figures
SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY
and hidden anteriorly by median strips. Median plate much elongated, armed with long, anteromedian spine, and with ventral surface bearing paired external spiral grooves (originating posteriorly and running on each side of median line) delimiting horseshoe-shaped marginal strip, and, near end of arm of shoe, turning anteriorly and finally posteriorly, ending in pit, located at center of lateral half of median plate; paired internal spiral grooves (originating on excavated, posterolateral portions of median plate) extending anteriorly subparallel to corresponding external groove, continuing posteriorly and finally anteriorly, ending in pit; median longitudinal segments of external and internal grooves delimiting broad median strip, latter suddenly narrowing and continuing between grooves to central pit; strips formed by grooves on each side giving impression of single strip wound in spiral; median plate extending caudally into two elongate, subtriangular processes. Narrow, ribbonlike folds on dorsal surface of median plate (Figure 21B) , underlying coiled grooves on ventral surface, innermost portions of folds forming funnel corresponding to ventral pit. Paired grooves between stemites XIII and XIV extending along anterior and median margins of hoods dipping beneath transverse plate, there making U turn and running anteriorly on each side of slender median bridge. Sternite XII with paired, small protuberances.
Sternite XI in females, as well as in males, bearing two spinous processes broad at their bases. SEMINAL RECEPTACLES ( Figure 21B ).-Paired, roughly ovoid capsules, somewhat flattened, slightly produced posterolaterally, and located dorsal to hoods. Capsules continuous with narrow ducts running posteromedially and then turning anteriorly in U, median arm of U extending anteriorly on dorsal surface of median plate to marginal strip; ducts (underlying grooves between stemites XIII and XIV) opening in almost imperceptible slits, located between subtriangular processes of median plate and posteromedian extensions of hoods. In impregnated females, spermatophores restricted to capsules and proximal portions of ducts, not occupying median arm of U on either side; impregnation often detectable by hardened secretion from spermatophores protruding from slits.
NUMBER 79
Size Maximum length recorded, 1 9. 12.4 mm c.l., 49 mm t.l., from Bermuda Islands; males smaller than females, maximum length recorded 7.7 mm c.l., 40 mm t.l., from Serrana Bank, Oregon Station 4936 (petasma figured).
Distribution
Metapenaeopsis smithi is found in the Bermuda Islands, southeast coast of Florida to the Tortugas Islands, throughout the West Indies-from Bahamas to Curacao-and from Arrecife Alacran, Mexico, southward along the Caribbean coast of Central America and South America. The occurrence of this species on the coast of Florida and the Tortugas Islands has not been recorded previously.
Metapenaeopsis smithi lives in shallow water, but some specimens were captured at depths as great as 366-384 m, in the Straits of Florida, at Oregon Station 1350. Most Metapenaeopsis of the western Atlantic show this same curious pattern of bathymetric distribution, occurring mainly in shallow water but, apparently, invading greater depths, close to the continental or island platforms. Schmitt (1924a) recorded Metapenaeopsis smithi on sand, and Boone (1927) in coral reefs. During the cruise of the Tomds Barrera collections were made on coral, sand, rock, and "weedy" bottoms, and the Johnson-Smithsonian Deep Sea Expedition caught one specimen in floating sargassum on Playa Fajardo, Puerto Rico (see also discussion of habitat and habits of M. goodei).
Habitat and habits
Remarks
The unique structure of the thelycum of Metapenaeopsis smithi enables the ready recognition of the females of this species. Males, in turn, can be identified by the deeply cleft distoventral projection, the relatively short, broad, and dextrally directed process of the distoventral element, the presence of an elongate patch of spinules on the distomedian border of that process, and by the prominent horn of the ventral extension of the right distodorsal element. M. smithi may be distinguished from its congeners 35 in the western Atlantic also by the short, broad terminal portion of the telson, and the pubescence.
Burkenroad (1934) stated that "there are no qualitative differences in the nature of the tomentum between P. smithi and P. goodei, although there appear to be quantitative ones." According to my observations, however, the structure, density and pattern of arrangement of the setae differ in the two species. The setae of Metapenaeopsis smithi are relatively shorter, and some of the shortest ones are bare, not only lacking pinnulae, but showing no trace of those which might have been detached, whereas in Metapenaeopsis goodei the shortest setae usually exhibit pinnulae or, often, the points of attachment, even if feeble, of lost ones. In addition, M. smithi possesses setae with flexible shaft, which are lacking in M. goodei. The quantitative differences between the two in pubescence are even more obvious; in M. goodei the carapace and abdomen are almost uniformly covered by closely set setae, except for a bare marginal strip around the pleonic somites, whereas in M. smithi the branchial region is rather sparsely covered by short setae, among which two elongate patches of long setae stand out, and the setae of the pleonic somites are arranged in welldefined bands and patches.
In this species the third pereopods are shorter than in the other members of the genus in the western Atlantic, extending forward, at most, to midlength of the second antennular segment. The relationship of the length of the third pereopods to that of the carapace in the five species may be obtained by comparing the illustrations in Figure 13 . Obviously, the third perepod of M. smithi (13E) is proportionately the shortest.
The detailed study of the thelycum of Af. smithi has demonstrated that it is even more complex than has been previously realized. The anterior part of the median plate is reduced in area by the anterior elongation of the median bridge and posterolateral portions of the median plate. The posterolateral portions are equivalent to the bosses of other species, and in their elongation form the median strips. The median bridge and the posterolateral portions are also produced posteriorly (the latter in subtriangu-Iar processes); the elongation of these structures in both directions, in turn, are responsible for the long seminal receptacles (Figure 21B) underlying the grooves along the margins of the subtriangular processes and median bridge. The median limbs of these grooves terminate near the anterior extremity of the median strips and do not continue laterally as Burkenroad (1934) suggested. The wound dorsal folds, underlying the grooves on each side of the ventral surface of the median plate, are independent of the seminal receptacles, and their function is not only unknown, but puzzling, since they do not serve the purpose of storing the spermatophores. Another structure, the function of which is unknown, is the pair of pouches formed by the posterolateral portions of the hoods, dorsal to the transverse plate.
Even in a female 4.6 mm in carapace length (Figure 22) the early stages in the modification of the basic pattern of the thelycum can be observed. The elongation of the median bridge, and the anterior and posterior expansions of the posterolateral portions of the median plate are already initiated; the posterior coiling of the marginal strip has also begun.
literature Cited
Alcock, A.
